In this paper, we consider the weighted spaces of holomorphic functions on some open subsets of the complex plane and characterize the isomorphism classes of these spaces whenever our weights are warped and satisfy certain growth conditions.
Introduction
In the recent decades, weighted Banach spaces of holomorphic functions have been studied from different aspects by many authors. In particular, the isomorphic classification of these spaces on the unit disc or on the upper half-plane is studied in [1] [2] [3] [4] [5] [6] [7] [8] .
In this paper, we show how the results of [1] and [3] can be used to obtain isomorphic classifications for the weighted spaces of holomorphic functions defined on some new open subsets of ℂ (different from the unit disc or upper half-plane) with respect to weights of canonical type, which tend to zero when approaching the boundary.
Let Throughout this paper, we deal with O being either S, G or C S . Definition 1.1. We define D 0 (S), D 0 (G) and D 0 (C S ) as follows:
Also, we say that ν satisfies condition ( * * ) S if
Also, we say that ν satisfies condition ( * * ) Since ν is increasing on the imaginary axis, we have
S). Then ν satisfies ( * ) S if and only if there exist constants a
Note that M > 1 (ν is increasing on the imaginary axis).
Then, by taking n ∈ ℕ such that 1 c e −dn ≤ 1 2 , with s = k and t = k + n, we get
which implies ( * * ) S . For the proofs of part (iii) and (iv), see [1, Lemma 1.6] .
From now on, we always assume that arg z ∈ [−π, π).
) otherwise. Now, we use the maps γ ϵ , δ ϵ and τ ϵ to define new sets of weights on S, G and C S such that our weights tend to zero as we approach the boundary of S, G and C S . Indeed, we warp the weights in D 0 (S), D 0 (G) and D 0 (C S ) by γ ϵ , δ ϵ and τ ϵ , respectively. Definition 1.6. We define
Remark 1.5. (a) Note that if
Example 1.7. (i) Define ν(x + iy) = e y for x + iy ∈ S. Then ν ∈ D 0 (S), and ν satisfies ( * ) S and ( * * ) S . Also,
(ii) Define ν(ω) = |ω| for ω ∈ G. Then ν ∈ D 0 (G), and ν satisfies ( * ) G and ( * * ) G . Also,
(iii) Define ν(u) = |u| for u ∈ C S . Then ν ∈ D 0 (C S ) and ν satisfies ( * ) C S and ( * * ) C S . Also,
) otherwise.
Main result
As the main objective of this paper, we present the isomorphism classification of the Banach spaces H ν (S), H ν (G) and H ν (C S ) in the following theorem. 
.
Note that, in the above fraction, the imaginary part of the numerator is equal to or greater than the imaginary part of the denominator (sin(
Thus,
Since ν 0 is increasing on the imaginary axis, we have
Relations (2.1) and (2.2) imply that H ν (S) and H ν 1 (S) are isomorphic. Consider the map φ S :
, where log ω = ln|ω| + i arg ω. It is easy to see that φ S is a bijective map and
is an isometry, since
Therefore, H ν (S) is isomorphic to Hν (G). In this step, we check thatν is a standard weight in the sense of [1] . Obviously,ν is continuous (on G) and increasing on the positive imaginary axis. Besides,
Therefore,ν satisfies ( * ) G if and only if ν 0 satisfies ( * ) S . If ν 0 satisfies ( * * ) S , thenν
Ifν satisfies ( * * ) G , then
Therefore,ν satisfies ( * * ) G if and only if ν 0 satisfies ( * * ) S .
To end the proof of (i), it is enough to apply [1, Theorem For the proofs of part (ii) and (iii), one can proceed similarly to the proof of part (i).
(ii) If we define isomorphic to H ν 1 (G) . We note that ν 1 is a standard weight on G (since lim r→0 ν 1 (ir) = lim r→0 ν 0 (ir 1 sin ϵ ) = 0), and ν 1 satisfies ( * ) G (or ( * * ) G ) if and only if ν 0 satisfies ( * ) G (or ( * * ) G ), since
By 
).
Condition ( * ) C S implies that
If we take φ C S : G → C S , defined by φ C S (ω) = ω 2 , then the operator (T C S h)(ω) = h(φ C S (ω)) is an isometry between H ν 1 (C S ) and Hν (G) whereν (ω) = ν 1 (φ C S (ω)). Therefore, H ν (C S ) and Hν (G) are isomorphic.
The relation arg ω 2 = 2 arg ω (mod 2π) implies that 
